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(57) ABSTRACT

A waste heat recovery system of a vehicle generally com-
prises a heat source, an air-passage body, and a heat-preser-
vation container. The heat source 1s provided with a pipe. The
air-passage body 1s coupled to the pipe. The air-passage body
defines therein a chamber and at least one passage commu-
nicating with the chamber, wherein the chamber communi-
cates with the pipe for collecting waste heat energy trans-
terred by the pipe. The heat-preservation container, being
placed above the air-passage body, communicates with the
passage of the air-passage body and 1s provided with multiple
heat-transier elements therein. With the waste heat recovery
system, the waste heat energy can be transferred via air from
the heat source to the container to enable the container to keep
at a lower temperature for food or articles required to be
warmed. Furthermore, the waste heat energy enables a con-

version module 1n the chamber to generate electrical power.

10 Claims, 4 Drawing Sheets
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WASTE HEAT RECOVERY SYSTEM OF
VEHICLE

TECHNICAL FIELD OF THE INVENTION

The present invention relates to a waste heat recovery sys-
tem of a vehicle and, more particular, to a waste heat recovery
system that can generate electrical power by using waste heat
energy and enables a container thereof to keep at a lower
temperature for food or articles required to be warmed.

DESCRIPTION OF THE PRIOR ART

As commonly known, the working temperature of a vehi-
cle’s engine 1s very high, especially when 1ts load 1s high. In
addition to a high temperature of the discharged waste gas, the
discharged waste gas 1s harmful to the environment. To
reduce the amount of the waste gas discharged from petro-
leum vehicles, various electric vehicles or o1l electric hybrid
vehicles were developed. However, there 1s inconvenience in
driving the electric vehicles before the charging stations are
widespread. Also, the price of an electric car or an o1l electric
hybrid vehicle 1s still high.

Accordingly, in the transitional period, the manufactures of
vehicles may pay attention to a better utilization of the waste
heat energy discharged from the existing vehicles. There 1s a
need to improve the existing vehicles to reduce the amount of
the waste heat energy discharged from their engines.

Based on the long-term experience of the related works and
the constant tests and modifications on the engine system, the
applicant has contrived a waste heat recovery system of a
vehicle that can utilize the waste heat energy from the engine
of a petroleum vehicle or the motor of an electric vehicle to
keep food or articles at a warmer temperature and can utilize
the waste heat energy to generate electrical power.

SUMMARY OF THE INVENTION

The primary object of the present invention is to provide a
waste heat recovery system of a vehicle, which can generate
clectrical power by using waste heat energy and enables a
container thereof to keep at a lower temperature for food or
articles required to be warmed.

To achieve the above object, the waste heat recovery sys-
tem may comprise a heat source, an air-passage body, and a
heat-preservation container. The heat source 1s provided with
a pipe that can transfer the waste heat energy generated from
the heat source. The air-passage body 1s coupled to the pipe.
The air-passage body defines therein a chamber and at least
one passage communicating with the chamber, wherein the
chamber communicates with the pipe for collecting the waste
heat energy transierred by the pipe. The heat-preservation
container 1s placed above the air-passage body. The heat-
preservation container communicates with the passage of the
air-passage body and 1s provided with a plurality of heat-
transier elements therein.

According to one aspect of the present invention, the waste
heat recovery system may be installed with a conversion
module, which can be a thermoelectric controller and can be
clectrically connected with an electricity storage module.

According to other aspects of the present invention, the
heat source can be an electric motor, a diesel engine, a gaso-
line engine, or an o1l electric hybrid engine, and the passage of
the air-passage body 1s capable of radiating heat.

With the waste heat recovery system, the waste heat energy
can be transferred via air from the heat source to the heat-
preservation container to enable the container to keep at a
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lower temperature for food or articles required to be warmed.
Furthermore, the waste heat energy enables the conversion
module to generate electrical power.

Other objects, advantages, and novel features of the present
invention will become more apparent from the following
detailed description when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a 3-dimensional view of one embodiment of
the present invention.

FIG. 2 shows a working view of the embodiment of the
present invention.

FIG. 3 shows a working view of a modified embodiment of
the present invention.

FIG. 4 shows another working view of the modified
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

PR

1]
FT]

ERRED

To allow the features and advantages of the present inven-
tion to be fully understood, embodiments of the present
invention will be 1llustrated 1n the following paragraphs with
reference to the accompanying drawings.

FIG. 1 shows a waste heat recovery system of a vehicle
according to one embodiment of the present invention,
wherein the vehicle 1s shown as a motorcycle, however other
types of vehicle can also employ a waste heat recovery system
according to the present invention. As shown, the waste heat
recovery system generally comprises a heat source 10, an
air-passage body 12, and a heat-preservation container 15.

The heat source 10 1s provided with a pipe 11 that can
transier the waste heat energy generated from the heat source
10. The heat source 10 can be an electric motor, a diesel
engine, a gasoline engine, or an o1l electric hybrid engine. The
pipe 11 can be a tailpipe or other heat transfer means.

The air-passage body 12 1s coupled to the pipe 11 and
defines therein a chamber and at least one passage 13 com-
municating with the chamber, wherein the chamber commu-
nicates with the pipe 11 for collecting the waste heat energy
transierred by the pipe 11 and the passage 13 1s capable of
radiating heat.

The air-preservation container 15, which 1s placed above
the air-passage body 12, communicates with the passage of
the air-passage body 12. The air-preservation container 13 1s
provided with a plurality of heat-transier elements 16 therein,
which can be a radiator. Furthermore, the air-passage body 12
defines an air exhaust hole 18 (see FIG. 2) communicating
with the chamber thereof. IT the heat source 10 1s an electric
motor, a fan can be installed within the pipe 11 to facilitate
transferring the heat energy generated from the electrical
motor. With the waste heat recovery system, the waste heat
energy can be transierred via air from the heat source 10 of a
vehicle to the heat-preservation container 15 to enable the
heat-preservation container 15 to keep at a lower temperature
for food or articles required to be warmed.

In operation, as shown 1n FIG. 2, when starting the heat
source 10 (which can be an electric motor, a diesel engine, a
gasoline engine, or an o1l electric hybrid engine), the waste
heat energy generated from the heat source 10 can be trans-
terred via the pipe 11 to the air-passage body 12. Since the
specific weight of hot air 1s less than that of normal air, the
waste heat energy contained in the chamber of the air-passage
body 12 can be transierred up to the air-preservation con-
tainer 15 via air. Finally, heat can be radiated from the heat
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transier elements 16 within the container 15, thereby enabling,
the container 16 to keep at a lower temperature for food or
articles required to be warmed. At the same time, some of the
waste heat energy generated from the heat source 10 can be
transierred to the ambient environment via the air exhaust
hole 18 or the body embodying the passage 13.

FIGS. 3 and 4 show a modified embodiment of the present
invention. As shown, the embodiment includes a conversion
module 120q 1nstalled 1n the chamber of the air-passage body
12a. The conversion module 120a can be a thermoelectric
controller, which can be electrically connected with an elec-
tricity storage module 17a. In operation, when starting the
heat source 10a (which can be an electric motor, a diesel
engine, a gasoline engine, or an o1l electric hybrid engine), the
waste heat energy generated from the heat source 10 can be
transterred via the pipe 11a to the air-passage body 12a. The
conversion module 120a touches hot air transferred from the
pipe 11a at one side thereof facing towards the pipe 11a and
touches less hot air at another side facing towards the passage
13a, thereby enabling the conversion module 120a to gener-
ate electrical power. The less hot air can pass through the
passage 13a and reach the heat transfer elements 16a within
the air-preservation container 15a, where food or article can
be put for obtaining a warmer temperature. When the conver-
sion module 120a 1s electrically connected with an electricity
storage module 174, the electricity storage module 17a can be
charged through the temperature differences between the two
sides of the conversion module 120aq.

In conclusion, the present invention has the following
advantages over the prior art:

The waste heat energy discharged from the heat source of
a vehicle can be utilized through a conversion module to
generate electrical power. On the other hand, the waste heat
energy enables a heat-preservation container to keep at a
lower temperature for food or articles required to be warmed.
Thus, the present invention 1s a usetul creation.

Although the present invention has been described with a
certain degree of particularity, 1t 1s understood that the present
disclosure 1s made by way of example only and the combi-
nation and arrangement of parts may be resorted to without
departing from the spirit and scope of the invention hereinat-
ter claimed.
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I claim:

1. A waste heat recovery system of a vehicle, comprising:

a heat source provided with a pipe that can transier waste

heat energy generated from the heat source;

an air-passage body coupled to the pipe, the air-passage

body defining therein a chamber and at least one passage
communicating with the chamber, wherein the chamber
communicates with the pipe for collecting the waste heat
energy transierred by the pipe; and

a heat-preservation container placed above the air-passage

body, the heat-preservation container commumnicating
with the passage of the air-passage body and being pro-
vided with a plurality of heat-transfer elements therein;
whereby the waste heat energy can be transferred via air
from the heat source to the heat-preservation container
to enable the heat-preservation container to keep at a
lower temperature for food or articles to be warmed.

2. The waste heat recovery system as claimed 1n claim 1,
wherein at least one conversion module 1s installed within the
air-passage body.

3. The waste heat recovery system as claimed 1n claim 2,
wherein the conversion module 1s a thermoelectric controller.

4. The waste heat recovery system as claimed 1n claim 3,
wherein the conversion module 1s connected with an electric-
ity storage module.

5. The waste heat recovery system as claimed 1n claim 1,
wherein the heat source 1s an electric motor, a diesel engine,
a gasoline engine, or an o1l electric hybrid engine.

6. The waste heat recovery system as claimed 1n claim 1,
wherein the pipe 1s a tailpipe or heat transfer means.

7. The waste heat recovery system as claimed in claim 1,
wherein the passage of the air-passage body 1s capable of
radiating heat.

8. The waste heat recovery system as claimed 1n claim 1,
wherein the air-passage body defines an air exhaust hole
communicating with the chamber thereof.

9. The waste heat recovery system as claimed 1n claim 1,
wherein a fan 1s nstalled within the pipe.

10. The waste heat recovery system as claimed 1n claim 1,
wherein the heat-transter elements 1s a radiator.
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